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0 Composite material with foamable core. 

(g) Tiie invention relates to a composite materia! 
comprised of a support (1) and a heat foamabie 
material (8), said heat foamable materia! (8) being 
contained Into a room (7) defined by die support (1) 
so that when heat is applied, foam expands out of 
the room (7). 

The invention relates also to an expanded seal 
(9) obtained tiy using a composite material as de- 
fined herebefore and to processes for the manufac- 
ture of such cofTtposite material. ' 
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The present 
aterial suitabfe for 


For 


jking seais in cevtties of vehicles, il is 
known lo use heat foamable materiais, i.e. materi- 
als which are converted ai least partly into a foam 
by heating. 

For example, heai foamabfe materiais are 
shaped, to be introduced in the cavity and are then 
submitted to a heating, to ailow the foaming. Dis- 
advantages of such a method are, for exan-ple, 
' use of a major quantity or expanssvs neat 

foanriabte materiaf ; 
* many geometries and positions are impos- 
sible because of flowing of the foamed ma- 
terial : 

' assuming the amount of heat foamable ma- 
terial is unsufficient, no complete seal will be 
obtained; 

' tfw structure will be submitted to unequal 

pressure due to the foamjng. 

The present invention has for subject rnatter a 
composite materia! using a fimited amount of heat 
foamable material while being suitable for making 
an excellent seal. The pressure exerced by the 
foamable material can be used interactively by the 
support for either directing the flow of the foam 
or/and shaping or transforming the support. Ottter 
advantages of the composite material according to 
the invention wiSI be given furtherbelow. 

In the specification hereafter, the wording 
"room" is used for defintrig a space defined by a 
wa!l or several walls such as a channel, a groove, 
etc. 

The composite materiai according to the inven- 
tion IS comprised of a support forming a room or 
space and of a heat foamable material agenced in 

said space or room, said support being made of a 


lormea in the support due to ttse heat and/or the 
loaming pressure. 

Advantageously, the room or groove tarrr^ed in 


opposite atrtsciion to me CJireciion o! tne flow of 
loain Inrough the seco(V3 ooening. 

AccordinQ lo an embodiment, me suppon r.om- 
pisses an upper oiate ana a ',ovi& plate linked the 


one to the oUier by two waits forming channe!(s) 
having a substantially equal cross-section between 
the parts of the wails agenced the one in front to 
(he other. Such an embodiment is suitable to force 
5 the foam flowing ou! of the room to flow preferably 
ifi a direction corresponding substantially to tiw 
axts of the channel- 
Possibly. part(s) ot the support is free of heat 
foam expandable materiai. wfwreby during the 
fc foaming, foam glides first on the support before 
extendir^ or flowing outside the support, so ttrat 
during the foaming, the foam no more in contact 
with the support has a sufficient rigidity so as to 
expand substantially only in the plane defined by 
IS ttie support. 

For example, the support comprises an upper 
plate and a lower plate linked the one to the other 
by walls forming channel(s) emending between op- 
posite end-openings, one end of said channels 
so being provided with a means to limit the passage 
of foam out of the channel<s) at said end(s). A 
preferred foaming direction is set. and the expan- 
sion force is controlled. 

For facilitating the use of the composite ma- 
ss terial, tiie support is provided with a means for 
securing it on a frame or structure. 

The support is, for example, made of a com- 
position containing potyamide, i.e. of a material 
resisting at t^perature of 200-255* C, tempera- 
30 ture higher than the temperature required for the 
foaming. 

According to a characteristic of an embodi- 
ment, the face of the upper plate directed towards 
the lower plate is parallel lo tfie face of the lower 

35 piate directed towards the upper ptoe. said faces 
being separated ttie wve from the other by a dis- 
tance of at most 5 mm. 

According to a further embodiment of a com- 
posite material according to the invention, the sup- 

■10 port comprises a first plate with a centra! hollow, a 
second plate with a central hollow and an element 
hnsing the said piates to rorm a channel extending 
between said central hollows. 

According to a fynher characteristic ot an em- 

45 oodimeni, the composite material has bending 
point(s) or line or lines with & low bending resis- 
tar»ce, ailovidng the transformation of shape and/o.- 


oefor- 


\ the t! 


mperattire when the foam- 
11 ly preSiure IS higher ihan a determined pressure. 

For example, the composite material is com- 
prised of a support element comprising a first part 
Itnsed by bendjng point(s) or iine{s5 to a second 

piate, whereby the free eno ot the r,tate <ii itie first 
pan ad]acer?t to the second pan is distent from the 
free end of the piate of the secono part adiacent to 
the firsi part, ES well as from the second part. 
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A room is so defined between said first and 
second parts and their corresponding piates, said 
room having at least me opening located tJetween 
ihe free ends of the plates. 

Foaming material is pfaced in said room. The 
foaming pressure is used to bend the first pan with 
respect to the secorjd part, (the bending pointfsj or 
iine(s) acting as a hinge) allowing the composite to 
change shape. Preferably the movement of the 
hsnge ts being stopped by a stopper proiongaUon 
of the first or secxind part. 

Heat foamabie materials which can be used are 
for Dxampfe compositions disclosed in EP 
90301406.6 (PCT/EP 91/01520) Such compositions 
contain for example polymer or copolymer of eth- 
ylene and unsaturated acrylic ester. 

The invention relates also to an foamed seal 
which is susceptible to be obtainwl by the heating 
of a composite material according to the invention, 
said seal being characterized in that it comprises a 
support defining a space or room and a foam 
extendif^g in said space or room, as well as partjy 
outside said room towards wali(s) of the structure 
on which a seal has to be formed. 

The composite material used is advantageous- 
ly a maieriai in which a major part of the foamabie 
material is close to the wall(s) of the structure on 
which a seal has to be formed. In the seai obtained 
by using such a composite material major part of 
loame material Is ctose to wall{s) of the structure. 

According So an embodiment of said seal the 
foam extending outside an evening erf the space or 
room has substantiaMy an equal density or ttie 
toam extending outside the room has substantially 
an equal density. 

According to another embodiment, the seal has 
a central opening defined by the support which is 
provided with a surrounding room or space, foama- 
bie material expanding outside the room so as to 
form a surfouTKling seal. 

The invention relates aiso to a sea! element, 
said element comonsing : 

a iirii piece consisting of two plates sepa- 
T. r- trim the ether drd tirked ttie 
or, * ♦ H *' I t~ / a 'neans advantageously 
P''-- ' : /■ ' -fa* openings, a room bemg 

a second piece consisting of two plates s^- 

am to the ott-ier by a means advantageously 
provided with several openings, a roonn D«ing 
defined t»tween satd two piates, and 
' a composite material according to the 'nven- 


iha tirst and second pieces reaching means 
iinKinc, ' ' n-t"S J caij pec<^s so as to push 
the pitjf wr,' thi, i.nc fron the ottier 
The invenlion fciates also io processes suitable 
for the manufacture Of composite materials accord- 
ing to the invention. 

According to a first pr«;ess, ttie heat foamabie 
material is injected in the room when the inner wall 
of said room has a minimum temperature of 50' C. 
The support is advantageously injected in a mold 
provioed with a core, by example, an unamovible 
core so as to form a space in said support; the 
injected support being then removed from said 
mold and piaced into a second mold, whereafter 
the heat foamabie material is injected into the said 
formed room or space. 

According to another process, a layer of heat 
foamabie material is extruded between an upper 
film and a lower film, after, before or during the 
extrusion of said material between said films, links 
are formed between tt»e films, and composite ma- 
tenal consisting of an upper piate. a lower plate, at 
least a link and heat foamabie material is cut in 
said films and layer. 

According to a char^erlstlc of said latter pro- 
cess, the heat foamabie material does not aftacti 
on said films, whereby after the cutting of the 
composite maleria!(s) and collecting the composite 
material(si. the films and the layer of heat foamabie 
material are separately been collected for ttieir re- 
use or for the recycling thereof. 

According to a furttier process, susceptible to 
be used for the manufacture of a support plate 
provided with a layer of heat foamabie material 
having a thickness of less than 3 mm, 

- a masking sheet is placed above the support 
to mask it partly, 

" a powdered heat foamabie material is applied 
on the unmasked part of the support, and 

- before masking or powdering or after powder- 
ing, heat is applied to obtain a continuous 
heat foamabie material layer or a continuous 
foamed layer on the support. 

Other details and characteristics of the invftn- 
tion w(!l appear rrom the following riesf^rip*tnn 
w*ach refers to the atto 

tn these drawings. 


Fi^wfc i. d 3o spective /lew of the fhst em 
bodiment after foaming: 

Figures 3 ana 4 are cross-section views of i 


iocatea m » 
Side the cor 


Figure 6 is a perspective view of a third embodi- 
ment of a composite material according to the 
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Figure 6 is a perspective view with cross-section 
of a fourtn erDbodiment of a composite material 
according !o the invention; 
Figure 7A to 7C are views of yel another em- 
bodimeni ot a composiie material according io 
the invention; 

Figure 6 is a view of a sealing efement using a 
composite material according to the invention; 
Figures 9 and 12 are views of another embodi- 
ment oi a composite material according to the 
invention before and after foaming; while figures 
10 and 1 1 are cross-soctions of the erribodiment 
shown in figure 9 along the lines X-X and Xl-X); 
Figures 13 to 16 show steps of a process for the 
manufacture of a composite material according 
to the invention; 

Figure 1 7 is a view of another process, and 
Figure 18 Is a view of yet another process. 
Figure 1 shows a Mmposite materia) compris- 
ing a support 1 consisting of two parallel plates 2,3 
which are linked together by means of walls 4,5, 
the latter being provided with means 6 lor securing 
it onto a structure, for example into a cavity there- 
of. 

A room 7 is defined between the upper ptate 2 
and the lower plate 3, room which is provided with 
a substantially continuous surrounding opening. In 
said room 7, a heat foamable materia! 8 is injected. 

The plates are mads in a material having a 
melting temperature higher than the temperature 
required for the foaming of material 8, For exam- 
ple, the plates are made of polyamide 6-6 resisti.«ig 
to temperature higher than 200* C, while the heat 
foamabfe materiaf Is a material as disclosed tor 
example m EP 90301406.6. material which is envi- 
ronmentally friendly (no emission of isocyarsate or 
CFC beioy pruduced durinq the procesang). 

Whsn heatfng the composite material at a lem- 
ptsfHiure ot 140-200- 1,.. (he heat foamable matenal 
irrounding roam seat 9 which is 


ed K 


f the 


vity, for navsng s sounc aeadening effect 

The plates 2,3 act as auechna means for the 
itn, I.e. tfi« foam escapmo the room 7 is directed 


ivity, while the densttv 


siantially unsWe to ffow (sufficient naidtiy) or is 
ptovsaea with m outer layer substantfalty ursabte to 
flow or siifnciem rioid- 


Rgure 3 shows another embodiment of a com- 
posite material ccMnprising heat foamable matenal 
acconding to ttie invenfron, composite material 
agenced for making a surrounding seal 9, as well 
as a central opening !o permt! the passage of 
cabie(s), the passage of a dram tube, the passage 
of liquid, gases (water, water-vapour) while ensur- 
ing at the same time a sound deadening effect. 
The supp<»i 1 has an annular shape consisting 
I of an upper wall 10 (for example ring shaped), a 
tower wall 11 {for example ring shaped) and an 
intermediate etement 12 defining between said wall 
an annuiar space or room, in the form of an annular 
groove 13. The support 1 is provided with a central 
opening 14. The intermediate element 12 consists 
of two funnei-shaped (truncated frusto-conical 
shaped) walls attached the one to the other at their 
ends having a smaller diameter d than the diameter 
of the upper and lower ends of the attached fun- 
nels. The upper shaped wall 10 is provided with a 
means 6 for attaching the support 1 into a cavity 
1 5, for example a pipe. 

An annular heat foamable materia! 8 is placed 
in the groove 13. When heating at 140-200' C, 
said foamable material 8 expands outside the 
groove or space 13 to a foamed form, said expan- 
sion being controlled by the wall of the groove, as 
wefl as fay the inner wall of the cavity. Due to the 
surrounding qoening, the foam expanding outside 
the room is distributed in such a way that the foam 
exerts a substantially equal maximum pressure all 
around the seal in contact with the walls of the 
cavity. 

Foam expands also preferably between the 
wails 10 and 11 and the Inner wall of the cavity to 
form a further seal ensuring for example that no 
water can stay between a wall and the inner wail of 
the cavity. 

Figure 5 shows a further embodiment ot a 
composite matenal according to the invention, In 
this embooimem, th© composite material consists 
ut an uppei plate 2, a lower plate 3 parallel to the 
tp^r plated r i km plates or wails 16 defining 
a plu-alky of firsi rooms 7a separate the one from 
the other ana connected at ther pna- respective iv 
to a s '-'-nd con-nr-r m 7d and 7c. Eaci spacf 
7 ueiimd between an upper plate, a lOw-jt piato 
c „ \"<fr f c (i ijt; fy,^ opposrtc end open- 
iiisji aiiu foims a guiding channel having a sub- 
= in d [y i.,or> far' cess section. 

A heai foamable material is placed within said 
^ r o-i -a ihat luring the foaming, foam 
tt^; If ^e " m in two opposite directions 
A,B and remains iubstantiaiiy in the space iccated 
between the planes of the tipper piate, the Sower 
plate and the itnlong plates, 

Fiyure 6 IS a view of a composite material 
Similar to thai shown m Figure 5, except that an 


' cnannei 7 


(odm t. ill t: e r o i-hdfmo --r u-|hiat t,-:! 
opetifiig (Of acung agatnsl the tiow ot (oam oulsiae 
ihe room or channel through said end opening 
Such a means is for exafnpie a comb oi otf'61 
MfTjiiar [jici^e oefming a piurafity of sirtall openings 
1 1,1. prereraoiy openings which are paraitei (he one 
10 the other and which have a reduced widtti wa 
with respect to the width w or heigh) h of the room 
or channel 7. 

The heat foamab!e nnateriai 8 is located within 
the room 7 and does not fili completely the room 7 
in his gnfoamed form. 

Figure 7a shows arwther embodiment of a 
composite matenal according to the invention. Said 
composite nnaienal is comprised of a support ele- 
ment 300 comprising two parts 301,302 linked to- 
gether by a bending line 303. Each part bears, 
independently Irom the other, a piate 304, 306, the 
free enc 306 of the piate 304 of the pan 301 being 
distant Ifom and not linked to the free end 307 of 
the plate 305 of the part 302. 

A room 7 is so defined by said parts 301,302 
and their pfates 304.305. 

The plates 304.305 are aftached to parts 
301.302 respecttvefy by linking walls 308,309. 

The bending l(ne 303 caisists of a groove 
whereby the thickness e of the support material is 
reduced. 

Heal foamable materia) 8 is placed in the room 
7 and acts as means ensuring that no iDending 
occurs when the composite material is used at a 
temperature lower to the foamtng temperature i.e. 
at a femperalure at which the heat foamable ma- 
terial is rigid, for example when the composite 
material is placed into a cavity. 

lAMen the foaming temperature is reached, due 
to the pressure of the foam exerted on the support 
element Imking walls 308,309 and on the plates 
304,305, the pan 302 rotates (R) around the bend- 
ing line 303 with respect to the part 30i (See 
Figure 7b!. 

Due to a stopper prolongation 310 beared by 
the part 302. the p-art 302 is able to rotate up to 
contact said profongation. Foam partiy flows out- 
side the foorn 7ihrough the opening defirjed be- 
tween the free edges of the piates and sets ttiere- 
fore as means for conneajng rigidiy tSie parts 
301,302 together and as means for ensuring that 
She part 302 rs no more able to pivote with respect 
to the part 301 (See Figure 7C). 

Figure 8 shews a sealing element ustng a 
composite malefiat according to the tnvenfion. Said 
eiement 30 comprises : , 
a first piece 3i, cofwisling of two piates 32.33 
separated the one «iom the other and L.nked 
by a means, such as wati 34, provided with 


several openings 3S, a space or room 36 
being defined between said two plates, 
a second piece 37 consisting of two piates 
38,39 separated the one from the other and 
linked by a means 42 provided witti several 
openings 40. a room or space 41 being de- 
fined between said two plates, and 
a composite material 1 according to the in- 
ventic»i. 

Said composite material is partly located in the 

room 36 of the first piece 31 and partly located in 
the inner space or room 41 of the second piece 37, 
so that v.'hen heat is applied, foam expands outside 
the composite materia! into the spaces or rooms 


36,41 of the fi 


s reaching the 


means 34,42 linking the plates of said pieces s 
to push the faeces away the one irom the other 
(arrow Z). When the foam pressure is too fiigh, 
foam can partly flow through tt»e openings 40,35, 

Figure 9 shows a further embodiment of a 
composite material according to the inventiwi. 

In said embodiment, the support 1 consists of : 
a first plate 50 provided with a ctrcuiar open- 
ing 51; 

a second plate 52 provided with a circular 
opening 53, arjd 

an element 54 linking the plates 50,52 and so 
as to form a channe! extending between the 
openings 51 and 53. Said element 54 com- 
prises two hollow funnel shaped pieces 
55,56; the ends of which having the lower 
cross-section or diameter being linked to- 
gether for example by means of a tube 57. 
Between the plates 60,52 and the element 54, 
an annular space or groove 58 is formed, said 
space or groove having a surrounding opening 59 
and being partly or entirely fiBed with a heat foama- 
ble material 60. 

The upper and lower pfates 50,52 are linked to 
the eiement 54 in such a way that parts of said 
plates are able to pivote along an edge 61 during 
the foaming. For example, the edge 61 is provided 
with a cut^ng 62 on its face opposite to sSs face 
dir^ted towards the space 58 (see figure 1 0). 

The upper and lower plates S0,52 are com- 
prised of a plurality of arc-sections 64 linked to- 
geltier by a breaking Ims 63 (see figure ill. When 
the foam pressure against the plates 50,52 !s high 
enough, the arc sections wHi foid at the weakening 
lines and take the shape of a Sunnei. 

Figures 13 to 16 are shematic step views of a 
process for the manufacture of a composite ma- 
tehat according to Sie inventior). 

A moid 60 IS provided witti two molding cham- 
bers 61,62, and a centraf core 63 extending in the 
fTvofdjrtg chamber 61 . A cover 64 has two protru- 
sions 65,66 intended to be introduced paHi^ info 
the molding chambers 61,62 so that at least during 
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the injection of plastics or other materials into the 
molding chamber 61, a protrusion 65 contacts the 
central core 63. 

The cover 64 is provided with channels 66,67 
respectievely for injecting matertais for making the a 
support and heat foamabfe materiais. 

The various steps of the process will be ex- 
plained herebelow : 

Step A : ,0 

The molding chambers 61 and 52 are void. 
After ciosing said chambers by means of the cover 
64, plastic matenal is injected in a molding cham- 
ber 61 so as to form a supp-ort provided with a rs 
spa<^ or room or groove. 

Step B : 

The cover 64 is removed so as to draw the so 
injected support 1 out of the chamber 61 and the 
cover 64 is rotated (arrow R) so as to place the 
injected support in front of the molding chamber 
62. 

Step C : 

The cover 64 is closed to push the injected 
support in the moidir^ chamber 62 and to close 
the two molding chanribers (see figure 16). 30 

Step D ; 

In the molding chamber 61, plastic such as 
polyamide is injected, while in the rnolding chan- 35 
bar 62 heat foamabie material is injected. The 
polyamide is injected at a temperature of about 
270* G, while the heat foamabie material is in- 
jected into the inner space or room of the pre- 
viously injected support at a temperature of about -so 
75-105 • C. As the time necessary for taking an 
irtjected support out ffom the molding charnber 61 
and for pushing tt snto the molding chamber 62 ts 
verv s\io(i It IS possible to ensure the irijecdon of 
-i.a ^zc^d' f -catena Ahii* 'he suppot has still a 45 
t J ^ le n ahp-' tnan 50 " 

/ ' ^, 1^ C!t * ^oiam a better mjec- 

mgher denstty or a higher expansion coefficient 
(See fiQurs 13). so 

Step E ; 


composite maiefiai and a suDporl are attached. 
The cover 64 is rotated farrow R) isee ngure H). 


StepF : 

After a rotation of 90 ' around its shaft 68, the 
formed composite material is ejected, {see figure 
15). 

Step e : 

Tlie cover 64 is then rotated around its shaft so 
as to place the remaining injected support 1 in 
front of molding chamber 62. 

The process can then be continued by repeat- 
ir.g steps C to G. 

The composite material manufactured by such 
a process may have a heat foamabie material wifii 
a maximum thickness of atiout 5 mm or even 
lower, for example lower to 3 mm, 

Rgure 1 7 shows shematicaWy a further process 
for the manufacture of composite material accord- 
ing to the invention. According to said process, two 
films 100,101 of polyamide pass through several 
treatment stations, said films comirrg from roll films 
102,103 and being collected after treatment in the 
form of roll films 104,105. 

The machine used for said process comprises 

- an extruder 106 intended to extrude a heat 
foamabie material between the two films 
100,101; 

- a unit 107 for marking the places where the 
films will have to be cut. and printing part 
number as well as prcxiucer coctes. etc; 

- a unit 108 introducing linking means between 
the two films; 

- a unit 109 for cutting the films at said marked 
places, and 

- a unit 110 for collecting the composite ma- 
teriais obtained by said cutting. 

As advantageously, the heat foamabie material 
does not adhere too highly on the poiyamide films, 
the layer of the heat foamabie material is collected 
after the cutting unst on a roller 1 1 1 

The poiyamiae wnich is not used as well as the 
heat foamabie material wntch is not used can then 
oe reuseo, respectrvely for makrng continuous films 
ana ior bemg extrixied. 

Figure 18 rs a further shematic view nt g pro- 
cess tor the manu^artu t cf t pruvi i 1 wri 
a thin ia/S' of hta* i .maLte r-a*.ri<ui c a t* 'i 
foamed layer. 

In said process, a shapcfd oiate 200 ts heated 
by heating at a temperature lower to the foaming 
temperature (heatinn element 1991 A maskir^g 
shi»et 201 w«h an ^pt.it. <j 2C2 f ,accd on tht. 
support plate 200 so that teat (oamatsle material 
can only be powderea cmi the unmasked paat of ttie 
plate 200. Due to the temperature of the sh^ed 
prate, the powdered heat foamabie matenal con- 


tacting the heated shaped ptate is gtued on tne 
piate. A plase 200 provided with a thin layer 204 of 
heat foamabte materiai is obtained. 


, Compcstt© materia! comprised of a support 
forming a room or groove and of 3 heat foama- 
ble material agenced in said roorn or groove, 
said support being made of a material with a 

mefting temperature higher than the tempera- 
lure requested for the foammg, 3o that when 
heat IS applied to said foamable material, said 
material expands to a foamed form out of the 
room or groove through at least one opening, 
preferably several openings, of the support or 
foriTied in the support due to the heat emdior 
the foaming pressure. 

Composite material according to claim 1 , char- 
acterized in that the room or groove formed by 
said support has at least opening or openings, 
whereby at the foaming temperature, foam 
flows out of the room or groove m at least two 
different, preferabty opposite directions. 

Composite material according to claim 1 or 2. 
characterized In that the support comprises an 
upper plate and a lower plate linked the one to 
the other by walls forming channel(s) having a 
substantially equal cross-section betweer; the 
parts of the wall agenced the one in front of 
the other. 

Composite material according to anyone of the 
claims 1 to 3, characterized in that the support 
comprises an upper plate and a lower ptate 
linked the one to the other by wails forming 
channeKs) extending faetween *v/o opposite 
end-openings, one end of said channels) being 
provided with a means so as to limit the pas- 
sage of foam out of the channeKs) at said ersd. 


laterial according to anyone of the 
ciams 1 to 4. characterized m tnat the suoport 
is provrded With a means for atrachrng it on a 
frame or siructure. 


3 from the other from a distaf>ce 


»ost 5 rr 


>araciefi2ed in tnat the st^port 
a composftfors contaif^mg 


8. Composite maletta. according to claim 1, char- 
acterized in that the support comprises a first 
piate with a hollow, a second plate with a 
hoilow and an eiement linking the said plates 
so as to form a channel extending between 
said hollows. 

9. Composite material according to claim 1 or 8, 
characfefi2ed in that it has bending or weaken- 
ing points or line or iines. 

10. Composite materiai according to claim 1 , char- 
acterized in that the support eiement com- 
prises two parts linked together by bending 
iine{s) or bending point(s), each part bearing 
independently frcm the other a piate, the free 
end of one plate being distant from the free 
end of the other plate, whereb/ a room is 
defined by said parts and plates, heat foama- 
ble materia! being placed in the room whereby 
at the foaming temperature, a first part pivotes 
around the bending line mth respect to the 
second part. 

11. Composite material according to anyone of the 
preceeding claims, characterized in that the 
heat expandable foaming material is selected 
among the group consisting of poiymers and 
copolymers derived of ethylene and unsatu- 
rated acrylic ester, 

12. Expanded seal susceptible So be obtained by 
the heatlr>g of a composite material according 
to anyone of the preceeding claims, said seal 
being characterized in that it comprises a sup- 
port defining a room or groove and a foam 
extendir^g in said room or groove as well as 
partly outside said room or groove for contact- 
ing a walS of the structure on which the seal 
has to be formed. 

ia Seal according to claim 12, characterized in 
that the foam extendi rig ootids of ttie room or 
groove has substantiaify an equal density . 

14. Seal accordfr.g to cla;m 12, chmactenzM m 
thai the seal has a central openmg defmed by 
the support which is provided with a surround- 
ing room or groove, the foam stretcfiing oi^- 
skJe the rocm or groove to forni a sun'ounding 


ards the upper plai 


15. Seaiable slemenl comprising a first piece, con- 
sisting of two plates separates the one from 
the o!f>er and linked by a means provided with 


EP 0 679 501 A1 


several openings, a toom or groove being de- 
lined between said two plates ; a second piece- 
consisting of two piates separated tne one 
from tne other and linked by a means provided 
with several openings, a room Of groove being 
defined between said two plates, and a confi- 
posite material according to the invenWon, said 
composite material being partly located in the 
room or groove of the first piece and partly 
iocated in the room of the second piece, so 
that when heat is applied foam expands out- 
side the composite material into the rooms or 
groove of the first and second pieces reaching 
the means Sinking the piates of said pieces so 
as to push the pieces away the one from the 
other. 


21. Process susceptibie to be used for the manu- 
facture of a support piate provided with a layer 
of heat foamabie material having a thickness of 
less than 3 mm, in which 

- a masking sheet is placed above the 
support so as to mask it partly, 

- a heat foamabie materiai in powder form 
is applied on the unmasked part of the 
support, and 

- before masking or powdering or after 
powdering, heat is applied for obtaining a 
continuous heat toanable nnaterial layer 
Of a conUnuous foamed layer on the sup- 
port. 


16. Process for the manufacture of a composite 
malenai according to anyone of the claims 1 to 

It, in which the heat foamabie material i$ so 
injecied in the room or groove of the support 
when ihe inner wall of said room or groove has 
a minimum temperature of 50' C. 

17. Process according to claim 16. in which the 25 
support is injected irt a mold provided with a 
core, preferably an unamovibie core, to form a 
room or groove in said support; the iniecled 
support being then removed f'om said mold 

and placed into a second moal, whereafter the 30 
heat foamabie nnateria! is injected into the said 
room or groove. 

18. Process according to claim 16, in which the 
support is injected in a mold provided with 3 as 
core, the core is removed to form a room or 
groove in which heat foamabie material is in- 
jected - 

19. Process for the manufacture of a composite 40 
material according to anyone of the claims 1 to 

11, in which a layer of heal expandabie ma- 
terial is extruded between an upper fiim and a 
lower film ; after extrusion of said materia) 
between said films, links are formed between 4S 
the films, and composite materiai consisting 0I 
an upper plate, a lower plate, at least a linx 
arid heat foamabie material <s cut in said films 
and ia yer. 

50 

20. Process according to ciaim 19, in which the 
films are made of a material on which the heat 
foamaoie materia! does not attach, whereby 
dfter thw cutting of (he composite materialts}, 

:ie conrtposiie materiaKs), (he S5 
it 3t !ieas (oasnable materia 
d <L -epc ' f ^-en cGitecied for mm re-use 
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